In recent years a great deal has been written about the ocular symptoms in both aural and nasal diseases, and below is given a brief summary of the many conditions which have been described by the various writers. It is unfortunate that there has been no definite system of differentiating the various symptoms, especially when considering the optic nerve. There is an absolute difference between optic neuritis and choked disc, and care should be taken not to describe the one when the other is really present. The writer has roughly grouped the numerous symptoms given, as follows:
1. Amblyopia, amaurosis, amaurotic amblyopia, scotomas, and contracted fields.
2. Discs: hyperemic, outlines pale and indistinct, congestion, margins of the nerve indistinct or hazy, with hyperemia of the disc.
3. Papillre : white and atrophic without showing optic neuritis, prepapillary edema, papillitis. 4. Retina: retinitis, retinochoroiditis, edema of" detachment of, edema with exudate, swelling and tortuosity of the retinal vessels, vessels overfull, general edematous condition of the fundus, hyperemia of the arteries, pulsation of the arteries and veins. 5. Nerve: unilateral and bilateral neuritis, retrobulbar and perineuritis.
*Read before the American Laryngological, Rhinological and otological Society, Washington, May 10, 1913. 6. This includes punctate keratitis, vitreous opacities, exophthalmos, increased intraocular tension, edema of the upper lids, dilatation of the pupil, oculomotor paralysis, abducens paralysis, disturbances of lacrimation, photophobia.
In addition to these symptoms, pain is generally present, although it varies greatly in character. Dr. Sluder has also noted disturbances of taste, and has noted paralyses of the palate muscles, which are supplied by the superior maxillary branch of the fifth nerve. Intractable sneezing, profuse rhinorrhea, a tickling sensation in the palate, and areas of anesthesia have also been described.
Dr. Wolff Freudenthal has reported a significant case of angioneurotic edema of the face occurring in a patient upon whom he had previously operated for frontal sinusitis. Five years before operation she had suffered for a year with a profuse hydrorrhea nasalis of the left nostril only, which. had not responded to treatment, but finally disappeared of itself. This was undoubtedly a case of true involvement of the sympathetic.
The relationship of the optic nerve to the postethmoidal cells and to the sphenoidal sinuses has been very thoroughly described by many, but very few have apparently noticed the intimate association existing between the fifth nerve and the sphenoids. Dr. Sluder and Onodi have also noted the proximity of the other orbital nerves to the sphenoid sinuses, and the possibility of their involvement in disease of the sinuses. The writer has never found these relationships, with the exception of the second branch of the fifth nerve, which is very frequently and extensively in contact with the sinus, both the sensory portion and the motor and. the sympathetic, i. e., the Vidian portion, lying on a portion of the sinus where they would be more likely to be involved, if the sinus were inflamed, than the optic nerve itself. The writer wishes to add the sympathetic nerves to the numerous relations already noted, and to emphasize the, very intimate contact that exists between these nerves and the bony walls of the sinuses. As the majority of the symptoms (ocular) are due to vasomotor disturbances, and as the sympathetic nerves are the vasomotor nerves, it seems to the writer that we have a most reasonable explanation for most of these manifestations, in that they are caused by irritation of this system. An examination of the specimens will show how slightly any relationship can exist between the third, the fourth, the first. branch of the fifth or the sixth nerves. They all enter the cavernous sinus external to the carotid artery (which latter extends the whole length of the sinus and lies on its inner wall), being covered by its endothelial lining membrane, except the sixth, which lies on the external wall of the artery. They all enter the orbit from this outer wall, passing through the common tendon of the orbital muscles, and the writer has yet to see a specimen showing any actual relationship of these nerves and the sinuses. With the second branch of the fifth, however, the relationship is very intimate,as said before, and the third branch is frequently in relation with the sinus, as can be seen on the specimens. Dr. Sluder even claims to have seen the Vidian nerve actually exposed in the sinus. The writer has never been satisfied with the various theories in explanation of the many ocular symptoms in these cases in which there are no intracranial complications, orbital abscesses, or even pressure within the diseased sinuses themselves. He has been unable to find any reports of microscopic proof of neuritis, except where meningitis was present. It is well recognized that increased intracranial pressure produces characteristic ocular disturbances, and optic neuritis, brain tumors, gummata, and subdural or brain abscesses are among the many things to be remembered and to be determined in our efforts to interpret the eye symptoms. The writer desires to speak only of those cases in which the ocular disturbances are, relieved by treatment of the nasal sinuses. In order to fully appreciate the reasonability of the writer's views, a complete description of the anatomy and the physiology of these nerves is given below, being taken from Gray's anatomy and from Landois' physiology.
The third nerve anastomoses are: (a) On the cavernous sinus with the first branch of the fifth, receiving its sensory fibers supplying the iris; (b) with the sympathetic through the carotid plexus, and (c) indirectly with the sixth. whereby it receives its vasomotor fibers. It contains (1) voluntary motor fibers for all the orbital muscles except the external rectus and the superior oblique; (2) the fibers of the sphincter pupilla-, which are excited I reflexly from the retina; (3) the fibers for the tensor choroidese, which is the muscle of accommodation. The two latter sets form the short root of the ciliary ganglion, and reach the eyeball through the ciliary nerves. This nerve controls the pupillary action associated with accommodation. Stimulation of this nerve causes contraction of the pupil, while paralysis causes dilatation of the pupil. It should be remembered that in paralysis of the third nerve the pupil wi11 not contract, either for light or for accommodation, whereas stimulation causes contraction.
The fourth nerve anastomoses with the carotid plexus and with the first branch of the fifth. It supplies the superior oblique muscle.
In describing the fifth nerve, it should be borne in mind that the origins of its sensory root anastomose with the motor nuclei of ail the nerves arising from the medulla oblongata, except that of the sixth, as this fact explains the vast number of reflex relations of this nerve. As it crosses over the superior border of the petrous portion of the temporal bone, it is in direct contact with the superior petrosal sinus. It then becomes enlarged as the Gasserian ganglion, and lies directly over the carotid canal of the petrous bone and receives sympathetic fibers from the carotid plexus. Landois says that it also receives fibers from the cavernous plexus. The following description of the first and second branches is given in full from Landois, and should be carefully studied:
1. The ophthalmic division receives sympathetic fibers (vasomotor nerves) from the plexus cavernosus; it passes through the superior orbital fissure (sphenoidal) into the orbit. Its branches are: 1.. The small recurrent nerve which gives sensory branches to the tentorium cerebelli. Fibers-the vasomotor nerves for the dura mater-proceed along with it from the carotid plexus of the sympathetic.
2. The lacrimal nerve gives off (a) sensory branches to the conjunctiva. the upper eyelid. and the neighboring part of the skin over the temple: (b) true sensory fibers to the lacrimal gland. Stimulation of this nerve is said to cause a secretion of tears, while its section prevents the reflex secretion excited through the sensory nerves of the eye. After a time section of the nerve is followed by a paralytic secretion of tears, although the statement is contested by Reich. The secretion of tears may be excited reflexly, by strong stimulation of the retina by light, by stimulation of the first and second branches of the trigeminus, and through all the sensory cranial nerves.
.3. The frontal (f) gives off the supratrochlear, which supplies sensory fibers to the upper eyelids, brow, glabella, and those which excite the secretion of tears reflexly; and by its supraorbital branch (b), analogous branches to the upper eyelid, skin of the forehead, and the adjoining skin over the temple as far as the vertex.
.4. The nasociliary nerve (nc), by its infratrochlear branch supplies fibers, similar to those of 3, to the conjunctiva, caruncula and sacculus lacrimal is, the upper eyelid, brow, and root of the nose. Its ethmoidal branch supplies the tip and ala' of the nose, outside and inside, with sensory branches, as well as the upper part of the septum and the turbinated bones with sensory fibers, which can act as afferent nerves in the reflex secretion of tears; while it is probable that vasomotor fibers are supplied to these parts through the same channel. (These fibers may be derived from the anastomosis with the sympathetic.) The nasociliary nerve gives off the long root (1) of the ciliary (c), and 1 to 3 long ciliary nerves.
The ciliary ganglion which, according to Schwalbe, perhaps belongs rather to the third than the fifth nerve, has three roots-(a) the short or oculomotorius; (b) the long (L), from the nasociliary; and (c) the sympathetic (s) sometimes united with b, from the carotid plexus. The short ciliary nerves (t), six to ten in number, proceed from the ganglion, along the long ciliary nerves, to near the entrance of the optic nerve, where they perforate the sclerotic coat and run forwards between it and the choroid. Tiedemann says that it also communicates with Meckle's, Ciliary Nerves.-Physiologically these nerves contain: I. The motor fibers of the sphincter pupillre and the tensor choroidere from the root of the ocuJ.omotorius.
2. Sensory fibers of the cornea, which are distributed as excessively fine fibrils between the epithelium of the conjunctiva bulbi; they perforate the sclera. These fibers cause a reflex secretion of tears (N. lacrimalis) and closure of the eyelids (N. facialis). Sensory fibers are supplied to the iris (pain in iritis and operations on the iris), the choroid (pain-ul tension when the ciliary muscle is strained), and the sclerotic.
3. Vasomotor nerves for the blood vessels of the iris, choroid, and retina. They arise in part from the sympathetic root, and the anastomosis of the sympathetic with the ophthalmic division of the trigeminus. The iris and retina receive most of their vasomotor nerves from the trigeminus itself, and a few from the sympathetic direct.
4. Motor fibers for the dilator pupillse, which for the most part are derived from the sympathetic, through the sympathetic root of the ganglion and the anastomosis of the sympathetic with the trigeminus. Some observers deny altogether the existence of a dilator pupillee muscle. The ophthalmic division contains independent fibers for the dilatation of the pupil, which arise in the medulla oblongata and proceed directly into the ophthalmic or arise from the-Casserian ganglion.
After section of the trigeminus the pupil becomes contracted after a short period of dilatation (rabbit, frog), but this effect is not permanent. After excision of the superior cervical ganglion of the sympathetic, the power of dilatation of the pupil is not completely abolished. The' narrowing of the pupil which follows section of the trigeminus in the rabbit, and which rarely lasts more than half an hour, may be regarded as due to a reflex stimulation of the oculornotorius. fibers of the sphincter, in consequence of the painful stimulation caused by section of the trigeminus.'
Stimulation of the Cervical Sympathetic.-Either in the neck or in its course to the eye, when the peripheral end of the cervical sympathetic is stimulated, besides causing constriction of the blood vessels on that side of the head, there is dilatation of the pupil, as well as contraction of the smooth muscular fibers (Muller's muscle) in the orbit and eyelids. The membrane of the inferior orbital fissure (sphenomaxillary fissure) in man has a layer of smooth muscle, one millimeter thick, and arranged for the most part longitudinally. Both eyelids contain smooth muscular fibers which serve to close them; in the upper lid they lie close under the conjunctiva. Tenon's capsule also contains smooth muscular fibers. The sympathetic nerve supplies all these muscles (the orbital muscle is partly supplied from the sphenopalatine', ganglion). Hence stimulation of the sympathetic causes dilatation of the pupil and of the palpebral fissure, with protusion of the eyeball. This result may be caused reflexly by strong stimulation of sensory nerves. Strong stimulation of the nerves of the sexual organs is followed by similar phenomena in the eye. The dilatation of the pupil which occurs in children affected with intestinal worms is perhaps an analogous phenomenon. The pupil is dilated when the spinal cord is stimulated (at the origin of the sympathetic), as in tetanus.
Section of the cervical sympathetic, besides other effect", notably those on the blood vessels on that side of the head and face, causes narrowing of the fissure between the eyelids and the eyeball sinks in its socket.
S. It is probable that trophic fibers occur in the trigeminus and pass through the ciliary nerves to reach the eye. If the trigeminus be divided within the cranium, after six to eight days, inflammation. necrosis of the cornea, and ultimately complete destruction of the eyeball take place, constituting panophthalmia. Section of the trigeminus paralyzes the vasomotor nerves in the interior of the eyeball, which must undoubtedly cause a disturbance in the intraocular circulation. According to ] esner and Grimhagen, the trigeminus also contains vasodilator fibers, whose stimulation is followed by increased flow of blood to the eye, with consecutive excretion of the fibrin factors and increase in the amount of albumin of the aqueous humor. After section of the nerve the intraocular tension is diminished, while stimulation of the nerve is followed by increase of the intraocular pressure. This diminution of the normal tension necessarily must alter the normal relation of the filling of the blood and lymph vessels, and also the movement of the fluids upon which the normal nutrition is largely dependent.
There are three conditions on which the above changes may depend: (1) Mere loss of sensibility, which alone is not sufficient to explain the phenomena; (2) vasomotor disturbance, which is excluded by the above facts, and also by the other consideration that if the fifth nerve be divided and the superior cervical ganglion excised simultaneously, ophthalmia does not occur, and, in fact, excision of this sympathetic ganglion may modify the results of section of the fifth.
OCULAR MANIFESTATIONS, NASAL AND AURAL DISEASj:S. 391 -Thus we are forced to (3) the theory of trophic fibers, whose center is the Gasserian ganglion.
Pathologic.-In cases of anesthesia of the trigeminus in man, and, more rarely, in severe irritation of this nerve, inflammation of the conjunctiva, ulceration and perforation of the cornea, and finally panophthalmia, have been observed. This condition has been called ophthalmia neuroparalytica.
There are other affections of the eye depending upon disease of the vasomotor nerves, which are quite different from the foregoing, as they never lead to degenerative changes: such as ophthalmia intermittens (due to malaria); a unilateral, intermittent, excessive filling of the blood vessels of the eye, accompanied by the secretion of tears; photophobia, often accompanied by iritis, and effusion of pus into the chambers of the eye. This condition is regarded by Eulenburg as a vasoneurotic affection of the ocular blood vessels. Pathologic observations, as well as experiments upon animals, have shown that there is an intimate physiologic connection between the vascular areas of both eyes, so that affections of the vascular area of one eye are apt to induce similar disturbances of the opposite eye. This serves to explain the fact that inflammatory processes in the interior of one eyeball are apt to produce a similar condition in the other eye. This is the socalled "sympathetic ophthalmia." It is' probably effected through Ribes's ganglion. Thus, stimulation of the ciliary nerves or the fifth on one side causes dilatation of the blood vessels, not only on its own side, but also on the other side as well. The pathologic condition of glaucoma simplex, where the intraocular tension is greatly increased, is ascribed by Donders to irritation of the trigeminus. (Increased intraocular tension may be produced by irritation of the secretory fibers contained in the fifth nerve, by stimulating the nucleus of the trigeminus in the medulla oblongata, and also reflexly by irritation of the peripheral branches of the fifth, as by nicotin placed in the eye. It is possible, however, that some forms of glaucoma are produced by diminished removal of the aqueous humor from the eye.) Unilateral secretion of tears, due to irritation of the ophthalmic division of the fifth, has been repeatedly observed, but unilateral cessation of tears, due to paralytic conditions, very rarely.
n.-Superior Maxillary Division.-It gives off 1. The delicate recurrent nerve, a sensory branch to the dura mater, which accompanies the vasomotor nerves, derived from the superior cervical ganglion of the sympathetic, and is distributed to the area of the middle meningeal artery.
2. The subcutaneous malar or orbital (0) supplies by its temporal and orbital branches sensibility to the lateral angle of the eye and the adjoining area of skin of the temple and cheek, Certain fibers are said to be the true secretory nerves' for tears.
3. The dental, anterior, posterior, and median, and with them the anterior fibers from the infraorbital nerve, supply sensory fibers to the teeth in the upper jaw, the gum, periosteum, and the cavities of the jaw. The vasomotor nerves of all these parts are supplied from the upper cervical ganglion of the sympathetic.
The sphenopalatine ganglion (Meckel's -n) forms connections with the second division. To it pass two short sensory root fibers from the .second division itself, which are called sphenopalatine. Motor fibers enter the ganglion from behind, through the large superficial petrosal branch of the facial (j); and gray vasomotor fibers (v) from the sympathetic plexus on the carotid (the deep large petrosal nerve). The motor and vasomotor fibers from the Vidian nerve, which reach the ganglion through the canal of the same name.
Branches of Meckel's' Ganglion.-(l) The sensory fibers (N) which supply the roof, lateral walls and septum of the nose (posterior and superior nasal); the terminal fibers of the nasopalatine pass through the canalis incisivus to the hard palate, behind the incisor teeth. The sensory inferior and posterior nasals for the lower and middle turbinate bones, and both lower nasal ducts, are derived from the anterior palatine branch of the ganglion, which descends in the palatomaxillary canal. (See illustrations I and III.) Lastly, the sensory branches of the hard (p) and soft palate (pI) and the tonsils arise from the posterior palatine nerve. All the sensory fibers of the nose (see also the ethmoidal nerve), when 'stimulated, cause the reflex act of sneezing. Preparatory to the act of sneezing there is always a peculiar feeling of tickling in the nose, which is perhaps due to dilatation of the nasal blood vessels. This dilatation is rapidly caused by cold, more especially when it is applied directly to the skin. The dilatation of the vessels is followed by an increased secretion of watery fluid from the nasal mucous membrane. Stimulation, of the nasal nerves also causes a reflex secretion of tears, and it may also cause a standstill of the respiratory movements of the expiratory phase.
(2) The motor branches descend in the posterior palatine nerve through the small palatine canal, and give off (h) motor branches to the elevator of the soft palate and azygos uvulse, The sensory fibers of these muscles are supplied by the trigeminus. According to Politzer, spasmodic contraction of these muscles occasionally causes crackling noises in the ears.
(3) The vasomotor nerves of this entire area arise from the sympathetic root, i. e., from the upper cervical ganglion. The root of the trigeminus supplies the secretory nerves of the mucous glands of the nasal mucous membrane. Stimulation excites the secretion, while section of the trigeminus decreases it with simultaneous atrophic degeneration of the mucous membrane. Thus, trophic functions for the mucosa have been ascribed to the trigeminus.
The third branch is rarely involved in the conditions we are studying, supplying as it does the lower part of the face and neck. It is closely associated, however, with the other branches through its ganglion and through the tympanic plexus, which accounts for the pains which are often reflected to the ear when the fifth nerve is really the site of the lesion itself. Below is given the anatomy of the cephalic portion of the sympathetic,being taken from Gray's anatomy:
The sympathetic nerve is socalled from the opmion entertained that through it is produced a sympathy between the affections of distant organs. It consists of a series of ganglia, connected together by intervening cords, extending on each side of the vertebral column from the base of the skull to the coccyx. It may, moreover, be traced up into the head, where the ganglia (which are all in connection with the fifth cranial nerve) occupy spaces between the cranial and facial bones.
The sympathetic nerve, for convenience 'of description, may be divided into several parts, according to the position occupied by each. Of these we will briefly describe:
1. Cephalic portion --4 pairs of ganglia
Cervical portion __ ._.3 pairs of ganglia
Each ganglion may be regarded as a distinct center, from or to which branches pass in various directions. These branches may be thus arranged: 1. Branches of communication between the ganglia. 2. Branches of communication with the cerebral or spinal nerves. 3. Primary branches passing to be distributed to the arteries in the vicinity of the ganglia, and to the viscera, or proceeding to other ganglia placed in the thorax, abdomen or pelvis.
Of. these the primary branches of distribution also consist of two kinds of nerve fibers, the sympathetic and the spinal. They have a remarkable tendency to form intricate plexuses, which encircle the blood vessels, and are conducted by them to the viscera.
The cephalic portion of the sympathetic consists of four pairs of ganglia: 1. The ophthalmic ganglion. 2. The sphenopalatine, or Meckel's ganglion. 3. The otic, or Arnold's ganglion. 4. The submaxillary ganglion. These have been already described in connection with the three divisions of the fifth nerve. There is also the single ganglion uniting the two sides, i. e., Ribes' ganglion.
CERVICAL PORTION OF THE SYMPATHETIC.
The cervical portion of the sympathetic consists of three ganglia on each side, which are distinguished, according to their position, as the superior, middle, and inferior cervical. (See illustration No. 1.) The superior cervical ganglion, the largest of the three, and the one which is of interest to us, is placed opposite the second and third cervical vertebrse, and sometimes as low as the fourth or fifth. It is of a reddish gray color, and usually fusiform in shape; sometimes broad and occasionally constricted at intervals, so as to give rise to the opinion that it consists of the coalescence of several smaller ganglia. It is in relation, in front, with the sheath of the internal carotid artery and internal jugular vein; behind, it lies on the rectus capitus anticus major muscle.
Its branches may be divided into superior, inferior, external, internal and anterior.
The superior branch appears to be a direct continuation of the ganglion. It is soft in texture and of a reddish color. It ascends by the side of the internal carotid artery, and entering the carotid canal in the temporal bone, divides into two branches, which lie, one on the outer, and the other on the inner side of that vessel.
The outer branch, the larger of the two, distributes filaments to the internal carotid artery, and forms the carotid plexus.
The inner branch also distributes filaments to the internal carotid, and, continuing onwards, forms the cavernous plexus.
The carotid plexus is situated on the outer side of the internal carotid. Filaments from this plexus occasionally form a small gangliform swelling on the under surface of the artery, which is called the carotid ganglion. The carotid plexus communicates with the Gasserian ganglion, with the sixth nerve, and sphenopalatine ganglion, and distributes filaments to the wall of the carotid artery, and to the dura mater (Valentin), while in the carotid canal it communicates with jacobsen's nerve, the tympanic branch of the glossopharyngeal.
The communicating branches with the sixth nerve consist of one or two filaments which join that nerve as it lies upon the outer side of the internal carotid. Other filaments are also connected with the Gasserian ganglion. The communication with the sphenopalatine ganglion is effected by the carotid portion of the Vidian nerve, which passes forward, through the cartilaginous substance filling the foramen lacerum medium, along the pterygoid or Vidian canal, to the sphenopalataine ganglion. In this canal it joins the petrosal branch of the facial, thus forming the Vidian.
CAvERNOUS PLExuS.
The cavernous plexus is situated below and internal to that part of the internal carotid which is placed by the side of the sella turcica in the cavernous sinus, and is formed chiefly by the internal division of the ascending branch from the superior cervical ganglion. It communicates with the third, fourth, fifth and sixth nerves, and with the ophthalmic ganglion, and distributes filaments to the wall of the internal carotid. The branch of communication with third nerve joins it at its point or division; the branch to the fourth nerve joins it as it lies on the outer wall of the cavernous sinus; other filaments are connected with the under surface of the trunk of the ophthalmic nerve; and a second filament of communication joins the sixth nerve.
The filament of connection with the ophthalmic ganglion arises from the anterior part of the cavernous plexus; it accompanies the nasal nerve, or continues forwards as a separate branch.
The terminal filaments from the carotid and cavernous plexuses are prolonged along the internal carotid, forming plexuses which entwine round the cerebral and ophthalmic arteries; along the former vessel they may be traced on to the pia mater; along the latter, into the orbit, where they accompany each of the subdivisions of the vessel, a separate plexus passing from the arteria centralis retinse into the interior of the eyeball. The filaments prolonged onto the anterior communicating artery form a small ganglion, the ganglion of Ribes, which serves, as mentioned above, to connect the sympathetic nerves of the right and left sides.
If we now take up the physiology of the sympathetic; it at once becomes interesting in connection with our subject. The functions attributed to the cervical portion are as follows:
1. Pupil dilating fibers. Section of the cervical .sympathetic causes contraction, while irritation causes dilatation of the pupil.
2. Motor fibers for Muller's smooth muscle of the orbit. 3. Vasomotor fibers for the outer ear and side of the face, the tympanum, conjunctiva, iris, choroid and the retina in part.
4. Trophic fibers, sweat fibers for the face, and secretory fibers for the various glands, such as the lacrimal, the several salivary and the mucous glands.
With this sketch before us, the writer desires to read some extracts from a reprint recently sent to him by Dr. Gruening, after having discussed the question with him. In it he says that "at times the statement is made that an optic neuritis has developed into a choked disc, thus implying that choked disc is a more advanced stage of optic neuritis." This, he says, is an erroneous view. He describes choked disc as having an initial, an intermediate and an advanced stage, every one of which is the ophthalmoscopically visible expression of increased intracranial pressure. He then tells us why it is that when an optic neuritis is present' there is never any choked disc, because the intervaginal spaces are sealed by exudative material so that the serum does not enter the lymph spaces of the optic nerve and the perilymphatic sheaths of the optic and retinal vessels. He then asks this pertinent question: "How can the choking of the disc, which is so far from the area of the disease, in purulent middle ear disease, be explained?" He acknowledges in answer to this question that there is no succinct and lucid explanation of. this interrelation. He then asks: "But what causes the excess of the cerebrospinal fluid?" and in answer says that the theory of chemotaxis, as defined by Theodor Leber, may furnish the clue. That theory is a most difficult one to understand, and, to the writer, cannot explain why one orbit is so often affected and not, both. Dr. Gruening also writes that another point of interest is that the degree of swelling may vary in the two discs. As we assume that the hydrostatic pressure is equal at all points within the brain cavity, there must be structural conditions causing these variations. In conclusion he says "that further confirmation that we have not to deal with inflammatory action and destruction of the nerve tissue in choked discs in otitis cases is supplied by the fact that on removal of the purulent area the optic nerve returns to the normal." When such an authority as Dr. Gruening offers such a paper before the International Otological Congress, it seems to be pretty conclusive evidence that as yet but little is known of the true conditions which are manifested in the eyes, and affords the writer some excuse for the length of the present paper. He asks that you bear well in mind, first, that the sympathetic nerve is the vasomotor nerve of the eye, that is, it controls the blood supply. Second, that these nerves, after leaving the superior cervical ganglion, form the carotid plexus, and then on entering the cavernous sinus form the cavernous plexus and lie on its inner wall in contact with the sphenoids. Third, that the branches, after leaving these plexuses, often run through small bony canals in the walls of cavities or sinuses that become inflamed, such as the Vidian, the greater and lesser petrosal nerves and the branches entering the tympanum. Remembering the above relations, and considering that almost all of the ocular disturbances are true disturbances of the vasomotor system, it seems to the writer'that the rational explanation of these symptoms lies in correctly attributing them to the sympathetic nerve. The delicate fibers of this system are much more exposed to irritation from inflammations in the accessory sinuses and even in the ear than any of the other nerves, and reference to the physiology will show that any or all of these ocular symptoms have actually been produced by experiments on these nerves. Dr. J. D. Richards describes two cases of pupil dilatation following extensive exenteration of the petrous bone with exposure of the carotid artery in its canal, and attributed the dilatation to irritation of the plexus. In both cases, although the dilatation was very marked, stili there was reaction to light and to accommodation, showing that the disturbance came through the fifth nerve. Although all writers maintain that choked disc is always caused by increased intracranial pressure, in most of our cases there are absolutely no other symptoms of this condition present, and it is certainly remarkable that in most cases the eye conditions clear up as soon as the local nasal or aural disease is cured or the irritation removed. Again, it is a very significant fact that in many cases where operation has cured the nasal disease anel the eye symptoms have been relieved, an acute exacerbation will often be accompanied by a return of the eye symptoms, which will again disappear with the cure of the attack. True paralyses of the orbital muscles are not common and are more difficult to explain. However, the intimate relation of the sixth nerve, as it pierces the dura, with the two petrosal sinuses and then with the interior of the cavernous sinus itself, accounts for its implication whenever these sinuses are thrombosed.
Dr, Sluder has written often concerning the sphenopalatine ganglion and his method of treating it. He has undoubtedly been very successful, but an examination of the specimens presented will show how difficult it is to reach this region, and only an unusually skillful man with an absolute appreciation of the anotomy had better attempt these injections. It has required much time and great care for the writer to open the specimens in order to actually show the ganglion in its place where it is enmeshed in many blood vessels.
Let us look at the disease called glaucoma. This disease consists of a great increase in the intraocular tension (due to vasomotor disturbances), and frequently destroys the eye if not promptly relieved. Dr: Sluder reports ten cases of glaucoma in which he has relieved the pain by cocainization of the sphenopalatine foramen. Lapersonne and Fisch have reported cases of increased intraocular pressure caused b accessory sinus disease. Now turn back to the section on physiology and, under the ophthalmic branch of the fifth nerve, you will find that Donders has ascribed the greatly increased intraocular tension to irritation of the trigeminus. Read also in the same paragraph what Eulenberg says about ophthalmia intermittens, which he describes as an angioneurotic affection of the ocular blood vessels. This paragraph, in conclusion, says that "there are other diseases of the eye depending upon disease of the vasomotor nerves which are peculiar in that they do not lead to degenerative changes." Amaurosis, i. e., weakness of vision, and amblyopia frequently result from optic neuritis, but Landois says that both may be the signs of disturbances in other organs; that they may be sympathetic signs due to changes in the movement of the blood stream, depending upon stimulation of the vasomotor nerves. In fact, a careful study of the physiologic experiments upon the orbital nerves, and especially the sympathetic branches, will disclose the fact that all of the ocular manifestations that we see and have been so frequently described have been caused by section of or by irritation of the sympathetic nerve supply. There is one more point the writer in closing wishes to suggest, and that is the probable influence of the trophic nerve fibers. These are also sympathetic fibers conveying impulses from the centers to the periphery. Their end organs lie in the tissues themselves, although little is known about them. They are called trophic because they are supposed to govern or control the normal metabolism of the tissues. There are many diseases attributed to disease of these fibers or the centers from which they spring, such as the various forms of herpes, the condition known as "glossy skin," progressive muscular atrophy, rnyxoderma (seen in the nose as polypi), leucoderma, Addison's disease, anesthetic leprosy, and acute decubitus or bed sores. All nerves are supplied with trophic fibers, and it naturally follows that if these nerves become diseased and are destroyed, the nerve supplied by them will also atrophy and lose its function. To the writer this supplies a reasonable theory to explain why in cases of long standing disease of the sinuses, the disturbances of vision do not recover after the sinus disease has been cured, although in recent cases vision almost invariably does return. Irritation of any tissue for a short period of time will not produce any actual tissue change. but long continued irritation will gradually produce actual destruction, and that is what probably does take place in these eye cases. At first the sympathetic nerves are merely irritated by the inflammatory sinus and produce the symptoms of increased vasomotor action, but after long irritation the trophic nerves become destroyed and thus destroy the trophic control of the optic, and it loses its function, although an actual neuritis has never been present. When we consider that the majority of nasal affections are affections of the vasomotor nerves, and then realize that these same vasomotor branches are so intimately associated with the sphenoid sinuses, even before they join their individual ganglia, it does not seem to be unreasonable to advance the theories advanced in this paper, and the writer hopes that it will help all in the true interpretation of cases to be seen.
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